Paediatricians and paediatric rheumatologists review a large number of children with ongoing pain (disease and non-disease related). A small number of these develop chronic pain conditions that are complex and distressing. Over recent years studies of the epidemiology, aetiology and rehabilitation of pain and pain-associated disability in children have revealed a large prevalence of clinically relevant pain, and have emphasized the need for early recognition and intervention. Medication has a role when part of a multidisciplinary framework, although there is little evidence for or against the effectiveness of most pharmacotherapy. There is strong evidence to support early targeted psychological and physical intervention, and an understanding that parental education and involvement is essential if progress is to be maintained. In this review, an overview of the assessment is presented and management of childhood chronic musculoskeletal pain conditions with reference to main research findings to date.
Introduction
Paediatricians, particularly paediatric rheumatologists, review a large number of children who have a wide variety of musculoskeletal pains [1, 2] . Many of these children do not have easily identifiable inflammatory or other obvious disease processes that can help us understand and explain the cause of pain. However, for most young people presenting to clinic, regardless of whether the cause of their pain is known, the chronic experience of pain has often had a large and wholly negative impact on the physical and psychological well-being of the young person and their family [2] . Recent data have shown that chronic pain also has a serious negative impact on financial well-being, not only for each family but also for the economy as a whole. In the only published cost of illness study of this population we conservatively calculated the financial burden of adolescent chronic pain on the UK economy in 1 year, 2005, to be £3840 million [3] . Childhood chronic pain is a modern public health disaster. The extent of unacknowledged suffering and dependency in our healthcare systems is only now coming to light.
In this article, we have five related objectives. First, we review the epidemiology of musculoskeletal pain in childhood. Secondly, we address the current theories of the aetiology of pain. Thirdly, we review the impact of chronic pain, the clinical features of common pain presentations and their relevance to diagnosis and treatment planning. Fourthly, we introduce rehabilitation interventions aimed at the management of chronic pain. Finally, we make recommendations for further action.
Childhood musculoskeletal pain conditions
The most common chronic pain conditions reviewed in paediatric rheumatology settings include diffuse idiopathic musculoskeletal pain (juvenile fibromyalgia), chronic pain related to childhood hypermobility, complex regional pain syndromes (CRPS), chronic back pain and persistent joint pain following previous or controlled inflammation [e.g. juvenile idiopathic arthritis (JIA)].
Epidemiology
There is a historical lack of data on the prevalence and incidence of pain in youth, and on the prevalence of pain-associated suffering. We know, however, that pain is a common feature of childhood. One study showed that 83% of the school-aged children had experienced an episode of pain during the preceding 3 months [4] . Pain is a normal sensation but becomes disabling when it persists and is associated with suffering. In this same study sample, 30.8% of the children and adolescents stated that the pains had been present for over 6 months. Musculoskeletal pains accounted for 64% of all the pains that were reported [4] . Other studies support this finding [5] [6] [7] . Whether there is more chronic pain, or whether children with chronic pain are presenting more frequently, is not known. What is known is that there is significant unmet need.
Looking across studies a number of features are clear. First of all, there is a robust finding that girls experience more pain that boys [8] [9] [10] [11] (although note that the incidence in boys may be increasing [4] ). Children living in low-educated, low-income, families have an 1.4-fold increase in the odds of having pain [9] . The incidence of chronic musculoskeletal pain peaks at the age of 14 years. A recent large cohort study showed that multiple common symptoms in childhood are associated with a moderately increased risk of chronic widespread pain in adulthood [12] .
Clinical features of chronic childhood musculoskeletal pain
It is not unusual for pain to start in a localized area of the body [13] . The pain may intensify and radiate to other areas. It is associated often with a reluctance to mobilize, an avoidance of movement. Discomfort and pain intensity increase and become constant. As discrete pains multiply and continue, the young person may avoid contact with, or use of, an area of the body affected, which can lead to muscular spasms, abnormal posture and gait, and with chronic avoidance a greatly reduced fitness. Such a pattern of avoidance can lead to fear of pain and movement, and a resultant amplification of the pain.
In some circumstances pain has a direct affect on other systems, leading to symptoms that can be as disabling as the pain itself. These include:
Hypervigilance and hypersensitivity Children often report a heightened awareness of pain and painassociated cues [1, 2] . It is unclear whether this is caused by fear of pain, or hypersensitivity of pain receptors in allodynic and hyperalgesic ranges. Clinically this presents as young people describing unbearable pain on minimal skin contact, and heightened fear of being touched, for example, on examination. Perceived thermodysregulation This is more common in adolescent girls. Limbs are particularly cool and mottled. Occasionally there will be areas that are very red and hot to touch on a background of the mottled skin. There may also be an abnormal perception of temperature [14] with an increase in thermal pain sensitivity [15] . Autonomic dysfunction Pain is a powerful stressor. Continuous pain signals, immobility and fatigue act directly on the autonomic system [16] . In an environment of physical and emotional anxiety, the sympathetic system is more active. This leads to tachycardia, hyperventilation (compounded with panic attacks), cold sweats, blurred vision, abdominal pain and extreme pallor. Girls particularly complain of nausea, dizziness and episodes of feeling faint. Children look unwell during these episodes of increased pain. It is not unusual for attending paediatricians to investigate cardiovascular, neurological and gastrointestinal systems in an attempt to elicit pathology. Musculoskeletal disequilibrium These young people are still growing, often in their peripubertal growth spurt, and this can have lasting effects on the final positioning. Proprioceptive signals from the joints are reduced and the limb held in a rigid, fixed position. Legs may 'give way'. Knees and hips are held flexed, feet are inverted and hands are clenched with flexed wrists. These positions are often described as the most comfortable. Muscles and tendons quickly tighten and this complicates the pain and disability. The adaptive positioning of a young person with leg or abdominal pains particularly affects the gait and resting positions and thus alters the loads on the spine and pelvis [17] . Figures 1 and 2 show early, and then complex positional effect of CRPS. During the growth spurt the malpositioning and hyperextension of the right leg became significant.
There are a number of influences on physical behaviour, including the psychosocial. What can first appear as a structural anomaly or physical constraint may be better explained by fear of pain on movement, or postural compensation due to overprotection of a painful body part. There is very little research in this important area of the effects of a chronic stressor such as pain on a critical period of physical development, or in the measurement of movement constrained by pain.
Specific childhood musculoskeletal pain conditions
Diffuse idiopathic pain syndromes (juvenile fibromyalgia). The onset of pain in diffuse idiopathic pain (DIP) syndrome [18] is often gradual. There may have been an initial insult (infection) or hypermobility [19] but often there is no obvious trigger and only vague recollections of the time of onset. The pain is generalized. There may be areas of allodynia and hyperalgesia but there is often an absence of the autonomic changes that we see in more localized pain conditions [2] . What is striking in the young people with diffuse pain is the fatigue, poor sleep pattern and extremely low mood. It is widely believed, however, that the low moods in adolescents are reactive (to the pain-associated disability) rather than a primary depression [20] . This is in contrast to adults with fibromyalgia where primary depression is frequently seen [21] .
The adult fibromyalgia criteria should be viewed with caution [20] ; children have a better outcome and there has been no definitive work looking specifically at tender points in this group.
CRPS. The diagnosis of CRPS 1 remains a clinical one. There may be precipitating trauma. In children, the lower limb is much more commonly involved than the upper limb. The pain is usually out of proportion to the inciting event and accompanied by allodynia. Autonomic changes are present; these include swelling, reduced cutaneous perfusion and thermodynamic instability. There is also a marked reduction in range of movement and, in rare severe cases, trophic changes. Figure 3 shows the marked changes on thermography of the wasted, flexed, ulcerated foot that is shown in Fig. 4 .
The International Association for the Study of Pain (IASP) has diagnostic criteria for adults with CRPS. Although these diagnostic criteria hold true for children and adolescents, it is widely believed that the dystrophic changes and long-term disability are less common when compared with adults.
Occasionally more than one limb may be affected at presentation. It is not unusual for a hand or other leg to develop CRPS months after a leg has been affected. This may be due to the use of crutches and subsequent pain amplification but may also have no obvious trigger. Figure 5 shows the fixed, flexed position adopted after a mild injury.
Prior to the 1970s CRPS was seldom reported in children. More recently, however, hundreds of paediatric patients have been reported [22] [23] [24] . CRPS is seen most commonly around puberty although there are a few cases reported below the age of 10. CRPS type 1 is more commonly seen in girls with a ratio of 4 to 1 (female to male) [24] .
Juvenile hypermobility and pain. There is undoubtedly an association between joint hypermobility in children and diffuse pain [19] ; however, the nature of this is poorly understood.
Hypermobility or ligamentous laxity of joints is increasingly recognized as an aetiological factor in the presentation [25] . Such conditions include recurrent lower-limb arthralgia, anterior knee pain syndromes and back pain. In a recent study, a significant number of these children were shown to suffer recurrent joint sprains, actual subluxation/dislocation of joints, problems with handwriting tasks, limitations of school-based or other physical education activities, and having missed significant periods of schooling because of symptoms [26] . However, much disagreement remains as to the validity of hypermobility as an aetiological factor. What seems clear is that not all hypermobile individuals will be symptomatic or indeed possibly have any risk for specific musculoskeletal disorders in later life. Screening tools such as the Beighton score are likely to be inadequate in children as they are generally more mobile than adults. The challenge remains to interpret symptoms correctly as being related to the hypermobility and to predict why such children become symptomatic. The answer is likely to involve physiological and psychosocial factors. In addition, early identification and modification of risk factors may have major implications for subsequent prevalence of many adult chronic pain conditions.
The delay in diagnosis can result in poor control of pain and disruption of normal home life, schooling and physical activities. Knowledge of the diagnosis and simple interventions are likely to be highly effective in reducing the morbidity and cost to the health and social services.
Back pain. Low back pain specifically is commonly reported in the adolescent population. In a recent cross-sectional study the prevalence of low back pain that lasted for at least 1 month was 24% [27] . Often this is thought to be related to lifestyle influences on a developing spine such as postural habit (slouching), load bearing on the back (e.g. school bags) or engagement in sedentary activity (e.g. computer use). There are insufficient data to bring clarity to these arguments although it is fair to say that there is no conclusive evidence for any one of these factors being significantly related to the increase in back pain. As with adult back pain, if there are any red flags (such as nocturnal pain) in children then these should be fully investigated prior to rehabilitation.
Childhood disease and chronic pain. Diffuse and localized chronic pains can also complicate almost any other chronic childhood illness [28] including juvenile arthritis, IBD [29] , cerebral palsy, cancer [30] , sickle cell disease [31] , muscular dystrophies [32] and cystic fibrosis [33] .
The relationship between juvenile arthritis and chronic pain is well recognized [34] . As with other diseases the degree of disabling pain does not always mirror inflammatory joint activity. A growing body of research in rheumatic diseases, such as JIA, highlights the importance of environmental and cognitive behavioural influences in the pain experience of children in addition to the contribution of disease activity.
The aetiology of chronic pain in childhood
Idiopathic pain syndromes, in adolescents, seem to be related (either singularly or in combination) to illness, injury, psychological distress and environmental factors [2] . Children reporting diffuse pain conditions may have a history of a preceding childhood illness, such as glandular fever, tonsillitis and influenza.
Procedural pain. Although there is some evidence that early repeated exposure to invasive medical procedures that typically involve tissue cutting or puncture is a risk factor for lowered threshold to pain [35] there is, to date, no evidence to suggest that any of the common childhood procedural pains, such as on immunization, is a risk factor for adult chronic pain.
It is difficult to know whether a primary infectious or inflammatory condition (such as JIA) has an effect on the evolution of chronic pain or whether the pain is a consequence of the immobility, medical therapies and environmental changes that are associated with these conditions, or a combination. The research has not been undertaken.
Injury. It is not unusual for a child with a localized chronic pain to recall a sporting injury, operation or other trauma around the onset of chronic pain [36, 37] . Hypermobility has also been associated with falls and subsequent pain problems. There may be a period of enforced immobilization that can be an additional factor in the development of a chronic pain syndrome. Psychological influences. There is no evidence for purely psychologically generated pain conditions in children. Although there are case reports of conversion neuroses manifesting as widespread pain complaints, this is highly unusual. There is evidence for psychosocial influences as complicating factors and as being implicated in the maintenance of pain complaints [38] but not their aetiology [39] [40] [41] [42] [43] .
Genetic influences. There is emerging evidence that patients with CRPS may have a genetic predisposition [44] in Caucasian women, but the underlying genomics are far from clear. There have also been reports of chronic idiopathic musculoskeletal pains in siblings [45] [46] [47] and parent-child pairs [48] , but this field is in its infancy and we are far from having information that is clinically useful.
Environmental influences. Although there is no strong evidence for the intergenerational transmission of pain and pain-related behaviour [49] there is a lack of study of common environmental risk factors other than social learning. Social history may show a recent life event (moving house/school, illness or death) [43, 44, 50] that has relevance to the presentation.
Developmental influences. There is current interest in the neuropathic mechanisms of paediatric pain. Considerable postnatal development occurs within nociceptic pathways over the first few post-natal weeks [51] . Interruption of this development may have a direct role in the later susceptibility of a child to suffer neuropathic pain. Neonatal pain experience may also have a role in long-term alterations in pain processing and development, with a greater tendency to amplified pain behaviour as a child [52] . There has been interest in the preliminary findings that pain sensitivity may be higher in adolescents who were born prematurely [53] .
CRPS in paediatric patients is clinically distinct from the adult condition. In children, there is often complete resolution of its signs and symptoms within several months to a few years. With functional MRI it has recently been shown that considerable CNS circuitry changes take place in young people with a diagnosis of CRPS [54] .
Pain sensitivity varies substantially among humans. It has recently been shown that catecholamine-O-methyltransferase (COMT) activity substantially influences pain sensitivity, and the three major haplotypes determine COMT activity in humans that inversely correlates with pain sensitivity and the risk of developing a chronic pain condition [55] .
The impact of chronic pain on the child and family Persistent or recurrent chronic pain brings persistent and recurrent distress, disability, adult attention and widespread family disruption [5] . Most families have relatively successful mechanisms for dealing with short-lived demands or disruption. However, a young person with chronic pain typically demands sustained physical, emotional and financial resource [3] . Young people with chronic pain report sleep disturbance, disordered mood, appetite disruption, low feelings (depression is often masked in this population), social isolation and unwelcome dependency on parents. All of these are experienced chronically and can serve to maintain pain and disability. They are also difficult to manage in isolation from other symptoms. It can be useful to graphically represent this with patients and others as shown in Fig. 6 .
It is important to recognize that chronic pain is likely to bring severe disruption to the social and family structure [5] . Humans are highly organized and habitual creatures. Attention to altered routines can often yield relevant information. Children with chronic pain are commonly outside of formal education systems, absent from normal schooling [4] . The routines of normal school, rigidly applied, are often unmanageable for children who experience severe pain when sitting, concentration and memory difficulties, interpersonal problems in explaining confusing problems to peers, frequent anxiety-provoking 'emergency-events' associated with pain and time away for hospital visits.
Related to this is the social developmental context in which children are learning to live with chronic pain. Adolescence is by definition a time of change and experimentation. A recent study found that adolescents with chronic pain report that they are less socially developed on virtually every metric than their peers. Strong peer relationships were an important factor in inoculating children from further emotional distress and maladaptive coping [56] .
Parents also report significant distress from living with a child in persistent pain. Levels of parental stress are clinically significant [57] and parents experience severe distress and conflict in parenting their child. Typically they report struggling with the desire to cure their child's pain, and comfort their child, recognizing that the desire to protect may be counterproductive [58] .
Assessment of the young person (and family) with chronic pain
It is important to exclude significant disease. Common clinical behaviour is to be conservative in approach. Although this is necessary, it can also lead to a diagnostic vacuum and lack of treatment planning that allows for fear, disability and depression to grow. With serious medical causes excluded one can then work to move on to de-medicalize and rehabilitate safely. In paediatrics this is, in practice, more difficult as there can be a tendency to catastrophize about persistent pain by the family, and sometimes by the physician. The need to find a cause for the pain can be overwhelming and, in this way, the child may be overmedicalized.
History. Table 1 summarizes the important areas that should be covered when taking a history from a child and their carers.
Ostensibly the features of the history taking, such as previous medical history, specific history leading to pain, family circumstances and medication review, are not unusual. However, a number of principles are helpful to keep in mind, which is specific to this process. For the physician the goal of the history taking is often to exclude serious possible causes, identify key problems, build a trusting relationship with the patient (and family) and, if possible, identify a treatment plan. However, the average child with persistent pain not only has a chronic experience of pain and distress, but a chronic experience of medical settings, feelings of being doubted, having the validity of their pain contested, and often a history of failed and pain Physical examination. Time spent fully on examining at the beginning may prevent repetition and unnecessary, distressing investigations at a later date [34] . If there is concern regarding the diagnosis then this is the time to order all investigations and ensure that these are followed up. Undue delay leads to fear and often a worsening of pain symptoms and associated disability.
Psychometric instruments. A number of questionnaire or interview techniques have been used in researching the impact of pain on the lives of children. First, there is now excellent guidance on the optimal methods for the assessment of pain itself in selfreport [59] and in observation [60] . There has been recent systematic review of all of the instruments that have been used to assess aspects of adolescent chronic pain [61] and all of the instruments used to assess the impact of adolescent chronic pain on parents [62] . Both reviews observed that there are few assessment tools designed specifically for this group. There are some wellvalidated and commonly used tools, most notably the Varni/ Thompson Paediatric Pain Questionnaire [63] focusing on pain, and the Functional disability Index [64] , focusing on disability. Pain intensity in children has long been measured using simple severity measurement tools, such as the visual analogue scale (VAS) [65] . These give a subjective measure of the pain intensity according to the adolescent and/or that pain perceived by their carer. While these are useful measures, prospectively they give no indication of the impact of pain on the young person's life. For example, one adolescent with a pain score of 7 on the VAS may still get to school where another adolescent with the same score may not be getting out of bed.
Two multidisciplinary tools have recently been developed, one specifically for use in measuring the impact of pain on adolescents with chronic pain (Bath Adolescent Pain Questionnaire) [66] and one specifically for use in measuring the impact of adolescent chronic pain on parents (Bath Adolescent Pain Questionnaire for Parents) [67] .
Physiological measures of pain-related indexes. There are little data on the role or utility of measuring physiological processes in the context of childhood chronic pain. The role of thermography and bone scintigraphy in CRPS has been studied [68, 69] , evaluating use in the early and late stages of this pain condition. Opinion is divided on their usefulness. Functional MRI has recently been shown to be a useful tool in evaluating the role of the CNS in childhood CRPS [54] .
Rehabilitation and self-management. The primary treatment approach to the young person with chronic pain is one of symptom management and psychosocial rehabilitation not a curative one. To complicate matters further, although it may be tempting to focus solely on the amelioration of the suffering of the child, one of the most important aspects of rehabilitation is 'inclusion'. A dedicated team that works consistently with the adolescent and family will facilitate communication, ensure effective delivery of therapy, reduce iatrogenic influences and enable goals to be reached earlier [18, 70, 71] . Most approaches to rehabilitation share common features including education, symptom control, behavioural science and physical therapy.
Education. Although the evidence for education alone as a treatment for behaviour change is wanting, the provision of a rationale for what are often counter-intuitive instructions in self-management is essential. Additionally, one should never underestimate that the average understanding of anatomy and physiology is at best partial, and more typically fantastic. A critical first step in all rehabilitation is to offer, reoffer and reinforce an understanding of how one's body may be working to maintain pain. Education about pain may be difficult to grasp because there is a dominant cultural view of pain as a warning sign that a disease process or abnormality is present. There is a need for the young person and family to identify a cause, and often skepticism from health professionals that the pains are present at all.
It can be helpful to show and reinforce to the family the fact that many childhood pains have no function; or have outlived their usefulness. Children and their parents often have inflexible or rigid ideas not only about the cause of pain, but also of pain as an important signal of damage or disease. Rhetorical devices (metaphors, stories, examples, pictures) that counter this rigid thinking can be helpful. Headaches are common but are only rarely due to conditions, such as brain tumours or vascular events. Back pain is rarely related to malignancy or arthritis. Explaining the fascinating case of phantom limb experiences can also be helpful, to introduce flexibility to the idea that brain signals must signify peripheral damage.
The young person will often be experiencing the pain-related symptoms and signs mentioned earlier in this chapter. Education can play a valuable role as a fear reduction strategy, exposing children to the counter information that they have unique medical complication, or that their symptoms are related to underlying mysterious disease.
Pharmacotherapy. The number of analgesics and interventions used is a sign that there are no well-controlled therapeutic trials in childhood chronic pain. It is becoming widely accepted, however, that any analgesic intervention should be used alongside multidisciplinary therapy [72] [73] [74] [75] . Oral treatments that can be used, with variable success, include tricyclic anti-depressants, NSAIDs, opioids, anti-convulsants and glucocorticoids [76] [77] [78] . Sympathetic blockade [79] and botulinum toxin injections have been used in localized muscular pain [76] . Gabapentin and pregabalin may have a role in addressing neuropathic pain in CRPS [77] . A Cochrane review in 2005 showed that tricyclic anti-depressants do have a role in modifying aspects of neuropathic pain in some patients [80] .
The evidence supporting the efficacy of any of these therapies in children is lacking. Elsewhere we have described the lack of evidence for pharmacotherapy as embarrassing [81] . This may have been an understatement. Needed is a comprehensive and systematic review on the existing evidence of pharmacotherapies for childhood chronic musculoskeletal pain, and a programme of trials to establish the evidence base.
Medicine review is often an essential task in this population. Polypharmacy, risk of dosing and combination errors, and confusion over the utility of previously and currently prescribed medication is common. Drug withdrawal, detoxification and replacement should be carefully managed.
Psychological therapies. A Cochrane systematic review of psychological therapy reported on the effectiveness of psychological treatments for pain control in common chronic pain problems [82] . Brief psychological therapies such as relaxation, habit reversal and attention-based interventions are highly effective for use with persistent and recurrent pain such as headache [83] .
For the complexly disabled patient there are no randomized controlled trials of multidisciplinary multicomponent cognitive behaviour therapy; however, there is evidence that an interdisciplinary programme for adolescents complexly disabled with chronic pain has a positive significant impact [86] . The targets of these therapies are multiple, in fitting with the widespread impact of chronic pain. Disengagement from the pursuit of pain relief and engagement with normal life activities is the overall goal. Its effectiveness is measured by success in return to normal schooling, reduced depression and anxiety, reduction in parental stress and increased activity. In such a programme often the frame of the programme is cognitive behavioural, but the content is delivered by different therapists. The role of the physician is often as an educator, to oversee analgesic withdrawal and to support the overall message that it is safe to increase activity despite pain and reduce reliance on medical support.
Physical therapy. Exercise is key to the rehabilitation of young people with persistent pain. In some conditions, such as CRPS, early intensive physiotherapy is the treatment of choice [23] . The aim of this is accelerated mobilization [84] . Many cases of diffuse pain will require a gentle, paced approach. In all cases, the increase of activity should be consistent despite the pain. Dose seems to be important with high doses being more effective [85] . With musculoskeletal pains the more active the musculoskeletal system becomes the more likely the muscle spasms and tightening are to reduce. Proprioception improves and autonomic changes subside. Where possible the young person should work to devise his or her own 'fitness plan'. Using a local gym rather than a hospital physiotherapy gym allows them to start to return to a more normal environment [86] . Working in this consistent and paced manner can be extremely hard for the young person and their parents. The pain invariably continues at the beginning (if not throughout) and motivation is poor. Parental anxiety is high [87] and there is a fear that damage will be done. Psychological support during this time is important. The young person will need help setting goals, learning how to communicate pain to peers and family, maintaining motivation on 'bad days', managing low mood, dealing with anger and frustration, and overcoming fears. Often they have not been at school for a long period of time and need help in preparing again for this difficult environment. In some cases, there may be other mental health needs that can be identified and appropriately treated. This approach to physical therapy is described in more detail elsewhere [88] .
Other therapies. There are ongoing studies that show promise, specifically with CRPS patients and visual counter-stimulation. Mirror therapy focusing on the hypothesis that incongruence between motor output and sensory input produces CRPS is underway with adults [89] . With children this has not been investigated but, in some settings, a trial of mirror therapy may be appropriate. More recently there has been interest in deep brain stimulation in severe cases of CRPS where there is significant disability due to dystonia. There are no ongoing studies, as yet, in children. Spinal cord stimulation has also been used for patients with lower limb CRPS, but while this has been studied in adults, there is no evidence of efficacy in children [90] . Transcutaneous electrical nerve stimulation for musculoskeletal pain has some evidence in general muscular pains but more study is needed in particular, for how such stimulation methods can fit within an overall rehabilitation philosophy [91] .
Complementary therapies are commonly utilized by patients with chronic pain [92] . The evidence supporting many of these therapies in children and adolescents is poor [93] , but anecdotally many young adults find certain therapies such as acupuncture, massage and aromatherapy helpful.
Natural history and long-term outcomes
The natural history of chronic musculoskeletal pain in children shows that, in many cases, outcome is improved compared with that in adults [94] [95] [96] [97] . Early, multidisciplinary input (including cognitive behavioural therapy) has favourable outcome [86] . CRPS in children generally has a favourable prognosis if early physiotherapy is initiated (with psychological support) [24] . This is improved if the parents are involved in the rehabilitation process. However, a prolonged time to treatment and the presence of marked autonomic changes are not good prognostic indicators in this condition.
Relapses of pain are relatively common but if the young person and his/her family recognize the onset of similar pains and put into practice physical and emotional strategies that have previously been taught, then the impact of the pain can be reduced. This is particularly true with regard to musculoskeletal pain. The outlook for childhood abdominal pain and headaches however is not as rosy. Two birth cohorts (1946-Medical Research Council and 1958-National Child Development Study) showed that children with persistent abdominal pain and headaches go on to suffer more physical symptoms in adult life, more anxiety and more depression than healthy children.
In some cases, despite a variety of interventions, the impact of pain remains disabling on the young person and family. We do not yet have prognostic indicators to show us, at initial assessment, how to identify this very small, but complex group.
Conclusions
It is widely accepted that many health care professionals are reviewing a significant number of children and young adults who have pain that is impacting on their development and lifestyle [1, 2, 4] . Paediatric rheumatologists and other paediatric health care providers should understand the epidemiology of childhood musculoskeletal pain, diagnose pain syndromes in children, rule out rheumatic disease and be willing to initiate treatment of pain in children and adolescents. Practitioners' ability to carry out these tasks is enhanced by an awareness of the biopsychosocial model of pain, which integrates biological, environmental and cognitive behavioural mechanisms in describing the causes and maintenance of children's pain.
Within rheumatology we are seeing increasing numbers of children with hypermobility and chronic joint pain, CRPS and other localized limb pains. This increase may be in part due to the growing expectation for permanent and total well-being, or by an increasingly sedentary lifestyle, but the data cannot yet give us a clear direction for any target of public health intervention. Whatever the cause, we have a population of 1-2% of children with severe disabling chronic pain beginning to find their way to clinic.
However, there are now well-developed assessment techniques and tools, and a good understanding of the context of assessment and the importance of a broad multidimensional review. There are also promising treatments aimed at the self-management of disability and distress, able to return children and families to normal functioning. However, there is much that is not known. For just two examples, we do not know the role that pain may play in affecting neurodevelopmental pathways of the evolving system in a child. Learning this may be crucial. We also do not know the optimal methods for the involvement of parents in the rehabilitation of their child in pain.
Many of the barriers to good pain management are not primarily scientific or medical, but organizational. For example, we are ignorant about the possible methods of optimal pharmacotherapy. Early appropriate pharmacotherapy may be helpful in altering the trajectory of the child becoming a chronic pain patient, but guidance is lacking. There has been no investment programme in paediatric analgesia by any government or pharmacology company to the best of our knowledge. For a further example, the evidence for brief psychological therapies delivered by nurses in a school environment for the management of chronic pain is overwhelmingly positive [82] . However, there are no national initiatives to train school staff to deliver these programmes. As a final example, although there is evidence that untreated complex pain is personally, socially and financially burdensome for individuals, families and societies, there are scandalously few psychologists and physiotherapists in paediatric settings with training in the rehabilitation of the child with chronic pain.
The consequence of this current failure to address pain before it becomes chronic is that there is a growing population of children who are developing disability, psychological distress and who are socially handicapped. A significant number of these children with musculoskeletal chronic pain will become adults with chronic pain who are dependent on the health care and social care services. If untreated they will present as complex cases to the adult rheumatology services.
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